Today, modernization of life has increased the life span of people, consequently increasing the elderly population in the world. The World Health Organization (WHO) estimates that between the years 2015 and 2050, the world's population aged more than 60 years will almost double from 12% to 22%; in other words, the 60-year-old population that was 900 million in 2015 would have reached 2 billion by the year 2050 and 80% of the elderly population will be living in low-or average-income countries (1). The aging phenomenon, which is more evident in developed countries, is now gaining importance also in developing countries, and the elderly population is gradually increasing in Turkey as well (2).
The WHO states that several infectious diseases can be prevented by vaccination. There are vaccines against more than 20 diseases and several of them are included in the vaccination program in our country and in other countries of the world. Vaccines can possibly protect against diseases such as tuberculosis, measles, mumps, tetanus, pneumonia, flu, poliomyelitis, rubella, hepatitis A and B as well as human papilloma virus (HPV), and rotavirus infections (7) . While some of the immunogenic vaccines may provide lifetime protection against the disease, some provide partial protection and some vaccines need to be readministered on a regular basis. Therefore, it is necessary to administer adult vaccinations to individuals who have been vaccinated in childhood (8) .
As in other countries of the world, adult vaccination is not given the same importance in our country as that given to childhood vaccination and an adequate progress has not been achieved in terms of adult vaccination. While there are baby/ child and school vaccination cards for children in our country, the adult population has only the diphtheria tetanus vaccination card. There is no vaccination card covering all the vaccinations that are recommended for the adulthood period (8) . Problems related to adult vaccination, such as the lack of a national program and inadequately informing the community about adult vaccination, prevent successful adult vaccination. Tetanus with a high mortality (>50%) can still be encountered in our country because of the problems in vaccination during adulthood. However, the fact that measles that has been intended to be eradicated in our country was seen in adults and children in Istanbul between the years 2010 and 2011 necessitate that adult vaccination should also be routinely implemented (5, 9) . The vaccine coverage that is wider in childhood is generally less in adulthood. The vaccine coverage varies during adulthood due to both the vaccination of healthy adults and the risks occurring in different conditions such as travel, certain occupations (health workers, veterinarians), old age, and immune deficiencies. (10) . To protect and maintain health, a vaccine schedule prepared by organizations such as the WHO and the Centers for Disease Control and Prevention (CDC) is updated each year for the fight against vaccine-preventable diseases worldwide, and each country establishes its own vaccination program. The vaccination programs implemented in our country are planned and carried out by the Ministry of Health (8, 11, 12) .
Vaccination in adults includes different vaccination applications as in healthy adults and in special cases (pregnancy, immunosuppression or immune insufficiency, chronic diseases [DM, heart disease, chronic lung disease, chronic liver disease, chronic renal failure], travel, military service, and being a health worker). Immunization should be provided with certain vaccines depending on the age group of adults (19-21, 22-26, 27-49 , 50-59, 60-64, and 65 years and above) (5, 8, 11, 12 Vaccination applications for adults in our country are Hep-B vaccination, tetanus vaccination in women in the reproductive age group, adult tetanus vaccination, health worker vaccination, travel vaccination, hajj and umra vaccination, military vaccination, and pneumococcal and influenza vaccination (13) .
The status of adult vaccination is very low in our country as in the world (14) (15) (16) (17) (18) (19) . Although vaccination is one of the key applications of preventive health care, little attention is paid to adult vaccination, especially to the vaccination of older individuals. Several individuals have not been vaccinated according to vaccination programs. Inadequate understanding of the importance of vaccine-preventable diseases, suspicion about adult vaccines being reliable and effective, lack of knowledge about vaccines, costs of vaccinations and not being reimbursed by the health insurance, and the inability to implement children vaccination programs in adult vaccination can be considered among the reasons for the inadequate application of vaccinations in adults (20) (21) (22) (23) . However, raising the awareness and informing about adult vaccination in our country, especially in elderly individuals, are important in terms of increasing adult vaccination rates.
İstanbul Med J 2016; 17: 121-30 This study was aimed to determine the status of adult vaccination and the factors affecting it in individuals aged 65 years and above who are registered with a family health center in Mersin University.
Methods
A cross-sectional study was conducted with 260 people aged 65 years and above who were registered with a family health center in Mersin. A personal information form to determine the descriptive characteristics of the individuals participating in the research and a questionnaire consisting of 28 questions to determine the adult vaccination status and the influencing factors were created by the researchers by reviewing the literature. After the formal approval from the Ethics Committee of Clinical Investigations (No: 78017789/050.01.04/450) of the University of Mersin and from the institutions in which the research would be conducted, the purpose and the method of the research were explained to the participants aged 65 years and above, their written and verbal consents were received, and the questionnaires were applied through a face-to-face interview technique. The obtained data were transferred to Statistical Package for the Social Sciences (SPSS) for Windows package program and interpreted using descriptive statistics and chi-square test. Statistical significance was accepted as p≤0.05.
Results
The average age of the individuals aged 65 years and above who participated in the research was 70.94±7.2 years and 72.3% of them were aged between 65 and 74 years, 55.4% of them were females, and 91.5% of them mostly lived in a city. Furthermore, 95% of those individuals most of whom were primary school graduates (55%) and married (65%) were not working and 48.8% were retired. In addition, 49.2% of the study participants had an income of 1000 TL or less, 20.8% lived alone, and 39.6% lived with another person. Besides, 77.3% of them had chronic diseases, 56.7% had more than one chronic disease, 83.1% used drugs continuously, and a majority (88.5%) of participants were non-smokers. Regarding the chronic diseases, 82.6% had cardiovascular diseases, followed by endocrine system diseases (46.3%), respiratory system diseases (10.9%), and joint and bone system diseases (10%), and 52.8% of them were using more than one medication for these diseases ( Table 1) .
Details of childhood and adulthood vaccinations of the study individuals are summarized in Table 2 . It was observed that 45.8% of them were unaware of their childhood vaccination status, 36.5% of them had completed their childhood vaccinations, and 17.7% did not complete the childhood vaccinations. While 47.7% of the study participants had over-18 vaccinations, 52.3% of them stated that they did not, and 34.2% of those who had over-18 vaccinations had influenza vaccination and 12.7% had tetanus vaccination; however, the number of individuals who had other vaccinations was very low. Of those who had over-18 vaccinations, 66.1% of them stated that they had it because the doctor recommended, 11.3% had the vaccination because they were exposed to sharp object injuries, 11.3% took it to go on a pilgrimage, 7.3% had because they were pregnant, 1.6% had because they were exposed to animal bites, 1.6% took the vaccination because their relatives recommended, and 0.8% had the vaccination because the pharmacists recommended. Of those who did not have vaccinations, 47.8% of them stated that they did not have it because they had no information about vaccinations, 46.3% did not have because they did not think it was necessary, 7.4% stated because the doctor did not recommend, 2.9% said because they did not think it was reliable and effective, and 0.7% did not have the vaccination because of the fear of development of allergy. When descriptive characteristics of the study participants were compared with the status of having over-65 vaccinations, while there was a statistically significant relationship between age, gender, educational status, occupation, and vaccination status (p<0.05), there was no statistically significant relationship between other descriptive characteristics and the over-65 vaccination status (p>0.05).
When the health status of the study participants and over-18 vaccinations was examined, it was observed that 79.8% of individuals with chronic diseases, 57.6% of those with more than one chronic disease, and 84.7% of drug users had vaccination (p>0.05). When the vaccination status of individuals aged 65 years and above was compared with the health status, it was observed that 81% of those with chronic diseases, 54.7% of those with more than one chronic disease, and 89.9% of drug users had over-65 vaccinations (p>0.05).
When smoking and vaccination statuses of the study group were compared, 11.3% of smokers had over-18 vaccinations and 13.9% of smokers had over-65 vaccinations, and no statistically significant relationship was found between smoking status and vaccination status (Table 3) .
When the vaccination status of the study participants was compared with the information they had about over-65 vaccinations, it was observed that 20.3% of them were aware about the vaccines that were applied and they were vaccinated, 9.4% of them were aware about the vaccines but did not have vaccinations, and 90.6% of them were unaware about the vaccines and did not have vaccinations (p<0.05). It was also observed that the majority of those who were not vaccinated were not informed about the vaccines (influenza vaccine, pneumococcal vaccine, tetanus vaccination, whether it was paid for or not) (p<0.05).
Of the study group, 34.5% stated that they had recommendations for the vaccinations administered in adulthood. Of those who had recommendations about the vaccinations, 72.2% stated that they wanted their vaccination follow-ups to be done, 18.9% wanted to be informed about vaccinations, 6.7% wanted the vaccinations to be reliable and effective, and 2.2% of them wanted the vaccinations to be free of charge.
Discussion
Aging is a chronological, social, and biological process that cannot be overcome. Today, as a result of social, economic, medical, scientific, and technological changes, the elderly population of the world has increased and continues to increase. In developed countries, while the life expectancy at birth in the 1900s was 45-50 years, the average life span has now increased to 80 years. It has been reported that individuals aged 65 years and above accounted for 7% of the world population in 2008, reaching 506 million; in 2040, this ratio will increase to 14% and will reach 1.3 billion (24) . Along with the process of aging, some physiological and anatomical changes occur in the human body, which decrease the resistance of the body to infectious diseases. The goals and strategies for a lifelong health and for healthy aging include reducing the incidence of infectious diseases and the deaths resulting from these diseases (2).
In the fight against life-threatening infectious diseases, approximately 2-3 million deaths are prevented each year by immunization (25) . Vaccination is the most effective, the most reliable, and the least expensive method to protect children and adults from infectious diseases. Children in our country are vaccinated under the extended immunization program. Giving the required importance to the vaccination registries, regular registration and storage of vaccination records are of great importance for future health assessments. In our country, there is no common and single health or vaccination card (26) . However, since there are no vaccinations records covering the whole life, records cannot be reached for every individual regarding childhood vaccinations in the adulthood.
Of the participants, 45.8% stated that they were unaware of their childhood vaccination status, 36.5% stated they had completed their childhood immunizations, and 17.7% said that they did not complete the childhood immunizations. Gülgün et al. (27) hepatitis B vaccine, 91.2% received one dose of varicella vaccination, and 82% received four doses of conjugated pneumococcal vaccine (28) . The vaccination rate of children aged 15-26 months who were born in Turkey between 2010 and 2013 has been reported to be 74%. Tuberculosis vaccination was applied at a rate of 94%, one dose of DBT vaccine at a rate of 94%, two doses of DBT vaccine at a rate of 89%, three doses of DBT vaccine at a rate of 86%, measles vaccine at a rate of 90%, one dose of hepatitis vaccine at a rate of 96%, two doses of hepatitis vaccine at a rate of 92%, three doses of hepatitis vaccine at a rate of 87%, one dose of pneumococcal vaccine at a rate of 90%, two doses of pneumococcal vaccine at a rate of 85%, and three doses of pneumococcal vaccine at a rate of 82% (29) . It has been observed that childhood immunization rates have recently increased in our country and in developed countries. However, if adult vaccinations are to be administered correctly and regularly, childhood vaccination registries must be maintained on a regular basis. It was observed that approximately half of our study participants were unaware about their childhood vaccination status.
Some of the immunogenic vaccines provide lifelong protection and some provide partial protection against the disease; some vaccines need to be readministered on a regular basis. Therefore, individuals who have completed their childhood vaccinations should also be administered adulthood vaccinations (8) . Worldwide, vaccination rates are lower in adults than in children (5, 15, 16) . The reason for the low adult vaccination rate is the belief that the vaccination is usually performed in childhood (30) . Of the individuals who participated in our research, 52.3% stated that they did not have over-18 vaccinations and 69.6% did not have vaccinations after the age of 65 years. Aşık et al. (31) conducted a study with 100 people in five family health centers in Antalya in 2012 and reported that 41% of them did not have any adult vaccination at any time in their lives and 59% were vaccinated at least once. Another study conducted by Lu et al. (32) in the United States showed that the vaccination rates of individuals aged 65 years and above were found to be 30.1% in 1989 and 70% in 2004.
Regarding over-18 vaccinations, 34.2% of the participants had influenza vaccination, 12.7% had tetanus vaccination, 4.2% had yellow fever vaccination, and 1.9% had typhoid vaccination. It was observed that the rate of having other vaccinations is lower. In the study of Aşık et al. (31) in 2012, it was observed that 45.7% of those who had adult vaccinations had tetanus vaccination, 29.6% had influenza vaccination, 17% had hepatitis B vaccination, 3.4% had pneumococcal vaccination, and 4.3% had other vaccinations. In the study conducted by Kadıoğlu (33) , 56.8% of the participants had tetanus vaccination, 26.6% had influenza vaccination, 18.6% had hepatitis B vaccination, and 2.2% had pneumococcal vaccination at least once. The results of our study and other studies indicate that the most common vaccinations are tetanus and influenza vaccinations. While tetanus vaccination ranked the topmost in the earlier studies, influenza vaccination was found to be in the first place in our study. Awareness about influenza outbreaks and influenza vaccination in recent years may have contributed positively to the application of this vaccination in adults. In our study, the number of people who had other vaccinations such as hepatitis B and meningitis was found to be very low.
When the vaccination status of our study individuals was examined, influenza vaccination was found to be the topmost (28.1%), followed by pneumococcal (4.2%) and tetanus (3.1%) vaccinations. In the study conducted by Christenson et al. (34) on people aged more than 65 years in Sweden, the rates of vaccinations were found to be 46% for influenza, 2%-9% for pneumonia, 36% for pneumococcal pneumonia, and 52% for invasive pneumococcal disease. Baxter et al. (35) reported that the rates of influenza vaccination in the United States are 12.4% in the 50-to 64-year-old age group and 8.5% in those aged 65 years and above. Regarding the studies conducted in our country, the study conducted by Zeybek et al. (6) on individuals aged more than 65 years who applied to Healthy Adult Polyclinic of Başkent University in Ankara in 2003 reported that 26.8% of the participants had influenza vaccination and 1.8% had tetanus vaccination in the last 10 years. Ünal et al. (36) found that 14% of individuals aged more than 65 years had influenza vaccination, 11.6% had pneumococcal vaccination, 2.6% had tetanus vaccination, and 0.3% had hepatitis B vaccination. The authors also specified that the rates of pneumococcal vaccination increased along with the instructions given by the family physicians. It was observed that the vaccination rate of adults aged 65 years and above is generally low. In our study group, over-18 vaccination rate was higher than over-65 vaccination rate. When compared to other countries, it can be said that the vaccination rate of adults in our country is low. Influenza vaccination was found to be the most common among over-65 vaccinations.
Increase in the lifespan in the last 20-30 years, occurrence of diseases along with aging, and the prevention of infectious diseases related to health status, workplace, and travel are considered as important reasons for vaccination in adults (37) . Of the participants in our study, 66.1% of them stated that they had over-18 vaccinations because the doctor recommended, 11.3% said because they were exposed to sharp object injuries, 11.3% stated because they would go on a pilgrimage, and 7.3% had the vaccination because they were pregnant. Of those who had vaccination after the age of 65 years, 46% were vaccinated because they were exposed to sharp object injuries, 39.2% had it because the doctor recommended, and 10.1% were vaccinated to go on a pilgrimage. In our study group, the reasons for having a vaccination over the ages of 18 and 65 years are similar. In a study conducted in five different European countries (Germany, Italy, Spain, England, and France), influenza vaccination rates of individuals aged 14 years and above were investigated during the influenza season, and it was observed that 55.8% of the respondents said that they thought influenza was a serious disease, 55.2% of them were vaccinated because family physicians and nurses recommended them, and 36.1% were vaccinated because they did not want to infect other family members with the disease (38) . In another study, Blank et al. (39) noted that awareness of influenza as a serious illness, the recommendation of family physicians, and unwillingness to infect other family members with the disease increased the immunization rates. In our country, Turhan (40) stated that 68.2% of pneumococcal vaccine recipients were vaccinated upon doctor's recommendations and 31.8% were vaccinated on their own wishes or their children's recommendations. In the study conducted by Kadıoğlu (33) , it was reported that 40% of those who had tetanus vaccination at least once had it due to sharp object injuries, 30% of them had it due to pregnancy, 20.2% had it for protective purposes, 4.9% had due to animal bites, 3.7% had it via school vaccination, 0.4% had the vaccination in their military service, and 0.4% were vaccinated in the vaccination campaign. Moreover, in this study it was reported that 4.9% of the people who had meningitis vaccination had it to go on a pilgrimage. In the studies conducted in our country, it was observed that adult vaccinations are mostly administered due to injury and obligation, and the doctor's recommendation is seen to play an important role among the reasons for vaccination.
Despite the fact that there is a timetable for vaccinations administered to children, the lack of such a timetable for adults, the fact that the rapel doses of vaccines such as tetanus-diphtheria in children are not administered on time, and the lack of sufficient knowledge regarding when and to whom the vaccinations will be administered are considered to be among the reasons for adults not being vaccinated. The reasons why individuals who participated in our research do not have over-18 and over-65 vaccinations are similar, i.e., being uninformed about the vaccinations, thinking that it is unnecessary, not being recommended by the doctor, doubting about the safety and effectiveness, and the fear of development of allergy were among the primary reasons of not having any vaccination. In some studies on influenza, the study participants stated that they were not vaccinated because they did not think that they would catch the flu, they suspected the effectiveness of the vaccine, and the family physician did not recommend (38, 39) . In the study by Aşık et al. (31) on individuals who applied to the five family health centers in Antalya in 2012, the authors stated that 37% of the participating individuals in the survey thought that only adults with certain diseases should be vaccinated and that it was not necessary to vaccinate the entire population; 4% stated that vaccinations for adults were not necessary and 4% thought that vaccinations were necessary only for children. Studies show that people in the community are unaware about vaccinations, that they do not have confidence in vaccinations and have negative thoughts, that the importance of vaccination is not well known, and that the doctors do not recommend vaccinations. Problems related to the fact that vaccine-preventable diseases are not known, that the vaccines are thought not to be safe and ineffective, that the vaccinations are administered according to the risk rather than age, and that the vaccinations are charged for are among the factors that affect adult vaccination (6, 21) .
In the present study, it was found that 73.5% of participants who were aged 65-74 years, 60.3% of women, 95.6% of the unemployed, 52.2% of primary school graduates, 61% of married individuals, 55.1% of those with a monthly income of 0-1000 TL were not vaccinated during adulthood. Aşık et al. (31) assessed the vaccination status of 100 individuals participating in their study by gender and found that 70% of women and 48% of men were vaccinated. While the rate of female and male immunization was equal in our study, the rate of not being vaccinated in women was higher than that in men. In our study group, it was observed that the rates of over-18 and over-65 vaccinations are high in individuals with chronic diseases (p<0.05). In addition, drug users have also been found to have higher rates of having adult vaccinations (over-18: 84.7%; over-65: 89.9%) (p>0.05). In the study by Erer et al. (42) conducted on 100 patients diagnosed with Chronic obstructive pulmonary disease (COPD), it was found that 40% of the patients had influenza vaccination and 10% had pneumococcal vaccination. Kadıoğlu (33) found that 40.3% of individuals with type 2 diabetes had at least one influenza vaccination and 43.5% of asthmatic patients and 28.6% of individuals with COPD had influenza vaccination. In the study conducted by The Turkish Association of Internal Medicine Speciality, Aegean Region Study Group, on adult immunization screening in 2008, it was found that 5.2% of 1,712 diabetes patients, 6.6% of 637 individuals with hematologic disease, and 4.6% of 242 individuals with COPD had hepatitis B vaccination (43). While there was no significant difference between the rate of influenza vaccination and age, gender, educational level, smoking, and COPD in the study of Erer et al. (42) , the vaccination rate was found to be higher in those with a COPD drug report.
Conclusion
The findings of the present study show that the vaccination rates of adults aged 65 years and above were found to be low and it was observed that some variables (age, sex, education, occupation, etc.) influenced the rate of vaccination. Examining the vaccination follow-ups of individuals aged 65 years and above, it was observed informing them about the vaccines and ensuring that the vaccines are reliable and effective and are free of charge can contribute to increased vaccination rates. It is also important to increase the knowledge of health personnel about adult vaccination before and after graduation. Health institutions and the media, especially physicians and nurses in family health centers, should take a more active role in this issue to raise awareness on adult vaccination. 
